PASE PRINT CATE: J&/18/93

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL HARDWARE
NUMEER: 02-2A-021110 -X

SUBSYSTEM MAME: FLIGHT CONTROL MECH R/SE & BF

REVISION: 0 L2/02/88
FART DATA
PART RAME PART NLUMEBER
VENDOR NAME VENDOR NUMBER
ASIY CBOOY FLAP ACTUATICHN MCE21-0058-0083

sRU CHYDRAULIC ERAKE

EXTENDED DESCRIPTION OF PART LNDER ANALYSIS;
HYDRAULIC BRAKE

REFERENCE DESIGNATORS:

QUANTITY OF LIKE ITEMS: 3
THREE

FUNCTION:

COUPLED TO ONE BOLY FLAP HYDRALLIC MOTOR, THE BRAKE PREVENTS
BACKDRIVING OF THE HYDRAULIC MOTOR IN THE EVENT THE MOTOR'S SUPPLY
HYDRAULIC SYSTEM FAILS {L.E., PREVENTS TORQUE SPILL-CUT OF NOMINALLY
OPERATING HYDRAULIC MOTOR(S) INTQ INGPERATIVE HYDRAULIC MOTOR). DURING
NORMAL FLIGHT CONTROL OPERATION, THE BRAKING SLURFACE IS KEPT RELEASED BY
THE SUPPLY HYDRAULIC SYSTEM PRESSURE WHEN SERVICE COMMANDED, AND THE
BRAKE SHAFT TRANSMITS RPMITORDUE SUTPUT FROM THE HYDRALULIC MOTOR TO
THE SLIMMER DIFFERENTIALS,
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FAGE F FRINT DATE 0818755

FAILURE MCDES EFFECTS ANALYSIS FMEA -- CIL FAILURE MODE
NUMBER: 02-2A-027110- 01

REWVISIONE: 1 08/07rad
SUBSYSTEM NAME: FLIGHT CONTROL - RUDDER SPEELC ER&KE
LRU: CRITICALITY OF THIS

ITEM NAME: HYDRAULIC BRAKE . FAILURE MODE: 11

FAILURE MODE:
FAILS TO TRANSMIT RPMTORQLE. OPEN DRIVELINE

MISSION PHASE: 00 DE-ORBIT
VEHICLE/PAYILDAD/KTT EFFECTIVITY: 102 COLUMEIA
103 DISCOVERY

134 ATLANTIS
102 ENDEAVOUR

CAUSE:
HYDRAULIC BRAKE INTERNAL SPLINE OR SHAFT SHEARED (MATERIAL DEFECT).

CRITICALITY 111 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN AY NiA

B} NiA
Ty WA
PASS/FAIL RATIOMNALE:
A}
B)
<)

- FAILURE EFFEZTS -

(&) SUBSYSTEM:
REMAINING TWO HYDRALILIC MOTOR RPM/TORQUE OUTFUTS BACKDRIWE INTO FAILED
HYDRAULIC BRAKE/OPEN DRIVELINE, RESULTING IN LOSS OF BODY FLAR FUNCTION.
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FABE: 3 PRIMT DATE: C818/38

FAILURE MDDES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMBER: 02-2A-021110- {1

(B} INTERFACING SUBSYSTEM(S):
NONE,

(2 MISSION:
LOSS OF MISSION, CREWWVEHICLE,

{D) CREW, VEHICLE, AND ELEMENT($):
SAME AS {2

-DISFOSITION RATIONALE-

1A} DESIGN:

SHAFT AND SPLINES DESIGNED FOR LIMIT HOLDING TORQUE X 1.4 SAFETY FACTOR
SOLINES DESIGNED TO ANSI B §2-1, SHAFT SPLINES DESIGNED LIKE GEARS ON
ACTUATOR, WITH FATIGUE ANALYSIS SHOWING POSTTIVE MARGIN OF SAFETY BASED ON
MISSION DUTY GYCLES X 4.

{B) TEST:

GUALIFICATION TESTS: POWER DRIVE UNIT (PDU) QUALIFICATION TEST - THERMAL
CYCLE (40 DEG F TO +275 DEG F}, FULL LIFE/UMIT LOAD (400 MISEION DUTY CYTLES),
ERAKE HOLDING CAPABILITY, RANDOM VIBRATION (20- 2.C00 HZ), PROOF PRESSURE {1.5
¥ OPERATING PRESSURE), ULTIMATE LOAD, 100.000 PRESSURE IMPULSE CYCLES (1.5 %
OPERATING PRESSURE). BURST (2.0 X OPERATING FRESSURE AT +27/3 IEG F)

ACCEPTANCE TESTS, PDU ACCEPTANCE TEST - PROCF FRESSURE. IMPULSE AND
THERMAL SYCLING, BRAKE TESTING DURING ACCERTANCE TEST PROCEDURE (ATH)
REQUIRES EACH BRAKE MUST FUNCTION INDTVIDLIALLY.

GROUND TURNARGIUND TEST
ANY TURNARCUND CHECKDUT TESTING IS ACCIOMPLISHED IN ACCORDANCE WAITH

OMRSD0.

{C) INSPECTICHN:

RECEIVING INSPECTION

MATERIALS AND PROCESSES CERTIFICATIONS VERIFIED BY INSPECTION. INCLUDING
CHEMICAL AND MECHANICAL REQUIREMENTS.

CONTAMINATION CONTROL
CLEANLINESS AND CORROSION PROTECTION REQUIREMENTS VERIFIED BY INSPECTION. ‘
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FaSE £ FRINT DATE: G8M13/C5

FAILLURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMEBER: 02-24-0271110- 01

ASSEMBLY/INSTALLATION

DPERATIONS VERIFIED BY SHOP TRAVELER MANDATCRY INSPECTION PCOINTS (MIPS)
DIMENSIONAL CHETKS, SURFACE FINISHES, AND TORQUES PTR DRAWING
AREQUIREMENTS ARE VERIFIED. PISTON IS ASSEMBLED AND VERIFIED BY INSPECTION
SPRING HEIGHT AND FORGE REQUIREMENTS WERIFIED TO DRAWINGS. LUBRICATION
YERIFIED BY INSFECTION.

MOMDESTRUCTIVE EVALUATION
FENETRANT iNSPECTION 13 VERIFIED BY INSFECTION.

CRITICAL PROCESSES
HEAT TREATMENT, PARTS PASSIVATION, AND ANGDIZING ARE VERIFIED. TRY FILM
LUBRICANT, CHEM FILM AND ELECTROLESS MNICKEL PLATING ARE VERIFIED.

TESTING
ACCEPTANCE TEST CERTIFICATION AND EXAMINATION OF PRODUCT VERIFIED BY
INSPECTION.

HAMDLING/PACKAGING
HAMDLING AND PACKAGING REQUIREMENTS ARE VERIFIED.

iD} FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES. UNEXPLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIWITY CAN BE
FOUND IN THE PRACA DATA BASE,

{E) OPERATIONAL USE:

NONE.

-APPROVALS -
EDITORIALLY ARPROVED - ENA A K emeng §-18-9
TECHNICAL ARPROVAL ‘WA APPROVAL FORM 95-CIL-00S_DZ-24
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